
Europatsches Patentamt 
European Patent Office 
Office europ^en des brevets 



Publication number 



0 288 088 

A2 



® 



EUROPEAN PATENT APPLICATION 



(SD Application number: 88106585.8 
(g) Date of filing: 25.04.88 



dD int. CIA G01 N 33/68 , //G01N33/569, 

G01 N33/577,C1 2P21/00, 
CI 2N5/00,C12N 15/00, 
C07K15/06 



Si 

00 
00 



1 1 lO ULIO vl CIIQ IllVdlUUfl iioa Moon QMionQSu 


Ai^nll^An+* TBI IIM 1 IMITCn 

\j/ Appiic8ni« 1 Biiiin umitbu 


fQuidalirids far ^yaminafton in tha ^PO A^lll 

^^^Vl Ivv IWI ^nOU 1 liJ IBi^lVE 1 111 U 19 ^1 '^T^lll) 


1 1 minciniinoniTiBcni i*uiiDfTio niQasfii^HU 


7 3i 


usaKa^sni usaxa a4 i^Ji'i 




iTiS InuArttrtr' Vnn.A If am It 

invonvor. TOtiVf ivenjl 


(S^ Prinritv* Sd Qd ft7 JP innnifliftT 


AsaniyaoiCa 


ni n? ftT .IP ifi99^^/AT 


ninQ"Sni iQKyO(wl'/ 


01.07.87 JP 162234/87 


Inventor: Suzukt, Jun 


26.10.87 JP 268218^87 


4'4*14, Kamiigusa 


2fi in ft7 JP 2APt9iQ/ft7 


Duyinarni^KU i OKyo^Jr'; 




invBntor: TsuneKawair Noriyuiu 


Ualo UT puullwaUUn Of oippilCallurT. 


o-o-iOt Tarnaoaira 


26.10,88 Buiretin 88/43 


Hino-shi Tokyo<JP) 




Inventor: Kato^ Arata 


® Designated Contracting States: 


1-15-22, Fujlml 


BE CH DE PR GB U NL SE 


Sayama-shJ Saltania-ken(JP) 




Inventor: Nakamura, Satoaht 




3-18-4, Tamadaira 




HIno-shI Tokyo(JP) 




Inventor: Maseglv TsuMo 




S-15-»6, TamadaKra 




Hlno*3hl Tokyc(JP) 




Inventor: Kftal, Kasuo 




8*6*18^ Tamadatra 




Hino-shi Tolcyo(JP) 




Inventor: Ichtkawa, Yataro 




2-11-7, Kotesaaht-^ho 




Tokorozawa-shi Saltama-Ken(JP) 




® Representative: Kraua, Walter, Dn et al 




Patentanwsllte Kraus, Weisert & Partner 




Thonfiaa-Winfimer-Rfng 15 




D-8000 MUnchen 22(DE) 



60® Detection of tumor necrosle factor; monoclonal antibody and kit 

® A method of detenninatron of til© diseased condition of a subject whicii comprises detecting a substance 
jjj reactive witti an anti-tumor necrosis factor antibody from a body fluid by immunological assay; a detection kit for 
said determination; and a monoclonal antibody which may be used in said determination. 
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This inventron relates to a method of detecting a substance reactive with an anti-tumor necrosis factor 
antibody in a body fliiid of a subject so as to determine the diseased condition of the subject, monoclonal 
antibodies which can be used in this detection method, and a detection kit for determining the diseased 
condition of a subject. More spectflcaliyt this invention relates to a method whrch comprises detecting tumor 

5 necmsis factor (TNF hereinafter) in a body fluid of a subject by using an antibody specific for TNF and ^ 
determining the progress of the diseased condition of 13ie subject, anti-TNF monocionai antibodies that can 
be used as antibodies specific for TNF, and a detection kit used in the detection method. 

TNF was discovered as a physrotogicaily active substance which appears In the blood in a CD-I Swiss ^ 
mouse when the mouse fs given Sadlius Calmette-Guerin (BC6) and 2 weeks Eater, endotoxin Is 

70 administered to the mouse, it was reported by Carsweil In 1975 [E. A. Oarswell et al., Proc. Natl. Acad. Set., 
U. S. A*. 72, 3666 (1875)1- The amino acid sequence of this bioioglcaliy active protein was determined by 
Aggarwal et aL in 1985 [B. 8. Aggarwal et aL, J. BioL Chem. 260. 2345 (1985)). 

Pennica et al., Shirai et ai. and Wang et ai. determined the amino acid sequence and the DNA 
sequence of human TNF [Pennica et aL, Nature 312, 724 (1985); Shirai et al.. Nature 313, 803 (1985), and 

IS Wang et al.« Science 228, 149 (1985)]. initially, TNF was exploited as a cancer therapeutic agent because of 
its antitumor activity. Recently Its various physiological activities were elucidated, and its various functions 
in vivo have bean investigated. For exampie, TNF has the activity of a mediator in vivo in endotoxin shock 
induced by bacterial infection [B. Beufler et at.. Science, 229. 869 (1985)], the activity of inducing an 
inflammalory reaction on vascular endothelial cells [J. R. Gamble et al., Proc. Natl. Acad. Sci.^ U. S. A. 82, 

20 8667 (1985)^ and pyrogenic activity [C. A. Dinarello et aL, J. Exp. Med. 163. 14443, 1363, (1986)], and the 
activity of inducing another inflammatory cytokine, interleukin 1, one tnflammation^ausing substance [P. P. 
Nawroth et ai., J. Exp. Med., 163, 1363 (1986)] or pn^stagiandrns [P. R. Bacl<wich et aL, Biochem. Blophys, 
Res. Comm., 136, 94 (1988)]. 

In view of such many research results, TNF is considered to have hormone-like activity as an 

as information transmiding substance in vivo which provokes many physiological actions. These research 
results therefore suggest a possibility that quantitative changes of TNF in vivo such as abnormal increases 
or decreases may have to do wrth the conditions of many diseases. The present inventors thus presumed 
that detection of the presence of TNF in a body fluid such as blood and measurement of its concentration 
would be beneficial for monitoring many diseases. 

so investigations of the present inventors have shown that the body fluid of a patient contains TNF and the 
amount of TNF has closely to do with the progress of his diseased condition: that, therefore, a change of 
his diseased condition, especially aggravation, can be predicted to some extent by accurately determining 
the concentration of TNF in the body fluid and measuring its quantitative changes; and tiiat by performing a 
preventive or curative treatment before such a change or aggravation occurs, the progress of the patient's 

S6 disease can be hampered and sometimes, the disease can be cured, 

ft has been found particularly by the investlgaticns of the present inventors that the body fluids of 
patients of Kawasaki disease whose diagnosis and progress are extremely difffcult to check and patients of 
bacterial Infections contain TNF In larger quantities than those of normal healthy persons, and the 
concentration of TNF and Its variations have closely to do with the progress of these diseases. It is very 

40 Important therefore in checking the progress of the diseases of such patients to measure the concentratson 
of TNF In the body fluids accurately and rapidly. 

Kawasaki disease {infantile acute febrile mucocutaneous lymphnode syndrome: MCLS), which was 
reported by Kawasaki in 1967 [T. Kawasaki, "Allergy", 16, 178 (1967)}, is a disease of unknown etiology 
which most frequently affects infants and children under 5 years of age- The disease is mainly character- 
's teed by prolonged fever (5 days or longer), reddening and indurative edema of hands and feet, membra- 
nous desquamation from finger tips during the convalescent stage of the disease, changes in lips and oral 
cavity (reddening of ITps^ strawberry tongue, diffuse Injection of oral and pharyngeal mucosa)* polymorphous 
exanthema, bilateral cojunctiva) congestion, and acute nonpurulent cervical lympnhadenopathy. 

Kawasaki disease has been diagnosed on the standards disclosed In T. Kawasaki, "Shonica" 

90 (Pediatrics), 26, 935 (1 985). It is very difficult to diagnose definitely because Its etiology is unknown and It is 
diagnosed as a combination of some principal conditions* in particular, the formation of coronary aneurysm 
in this disease is a main cause of death. It Is an urgent and important problem to ^nd out an index of tiie 
diseased condition of Kawasaki disease which may lead to prediction of the formation of such coronary 
aneurysm wrth the progress of the disease. 

55 The present inventors have found that In patients of Kawasaki disease of a relatively serious condition 
which may lead to the formation of coronary aneurysm, TNF is markedly detected from the patients' body 
fluid (e.g., serum). 

The present inventors have also found that from a body fluid (e.g., sera) of patients of bacterial 
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infections^ TNF is detected in good correspondence to changes in the amounts of white blood celis, 
platelets and C reactive proteins in it and therefore that it Is very significant for the diagnosis of the 
condition of a bacterial infection and determination of the progress of its diseased condition to measure 
TNF in a body fluid. 

5 Thus, according to this invention, there is provided a method of determination of the diseased condition 
of a subject which comprises detecting a substance reactive with, an anti*tumor necrosis factor antibody 
from a body fluid taken from the subject by an immunological assay using the anti-tumor necrosis factor 
antibody. 

According to this invention, a body fluid Is taken from a patient infected wrth a disease or a subject 

ro suspected of the disease and ^e content of a reactive substance contained in It which is reactive with an 
anli-tumor necrosis factor antibody, specificaily a tumor necrosis factor (TNF)» is measured. By detenmining 
this content or its changes, the progress of the diseased condition can be judged* 

The present rnvention can be especially advantageously used to determine the diseased conditions of 
patients of Kawasaki diseases and bacterial Infections. 

rs The body fluid to be taken from the subject may be any fiquid component which exists in a human 
body, and is especiaJfy desirably a blood component such as serum or plasma because of Its ease of 
utilization. It may also be an exudate from an inflammatory site, lymph or a joint effusion or a blood 
component of a diseased region or its neighborhood. When the change of the amount of TNF Is to be 
examined by measuring tt a number of times, it is desirable to utilize the blood component of tiie peripheral 

20 blood taken by an ordinary method. But tills Is not limttative. 

An anti-TNF antibody is used to measure the substance reactive with anti-TNF antibody in the body 
fluid of the subject by Immunological assay. An antiserum or monoclonal antibody specltic for TNF Is used 
as the antibody. The known sandwich method is advantageously used for tine immunological assay, Usually, 
two types of antibodies are used in the sandwich metiiod. In the detection metiiod of this invention, too, the 

25 anti-TNF monoclonal antibody, particularly an anti-human TNF monoclonal antibody, is preferably used as 
one of the two antibodies because it permits accurate and rapid detection of TNF, 

The sandwich method advantageously used in the Immunological assay in this invention is a known 
method which is frequently used to determine tiie very low concentration of a specific protein using 
antibodies, and is described, for example. In Langone, J. J. and van Vunakis, H. (eds,): Metiiods In 

30 Enzymology, Vol, 73, Immunochemical Techniques* Part B, Academic Press, New York, 1981; Nakamura, 
a loto, W, R, and Tucker, E. S., IH (eds,): Immunoassays in the Clinical Laboratory, Alan R, Uss, New 
York, 1979: and Ishikawa, E.. Kawai, T, and MIyai, K, (eds.): Enzyme Immunoassay, Igaku-Sholn, Tokyo, 
1981. 

The disease or a condition suspected of it, which Is to be detected in accordance witii tills invention, 

35 may be any disease or condition in which a substance reactive with an anti-TNF, specifically TNF. is 
contained in the body fluid in an amount larger than that in a normal healthy person. Kawasaki disease and 
bacterial infections are typical examples. The content of TNF or its changes In the body fluid of subject 
constitute an important standard of detennining the diseased condition. The method and detection kit of tills 
invention may equally be applied to any other diseases In which tiie content of TNF has to do with tiie 

40 determination of the diseased condition. The bacterial infection denotes a diseased condition In tiie body 
caused by bacteria that have entered the body and proliferated. Bacterial infections are classified, for 
example, into systemic infections such as sepsis and local Infections such as respiratory organ infection, 
urinary tract infection, and digestive organ infection* Actually, however, tills classification is difficult because 
the same pathogen may induce various disease patterns. Many of these bacterial Infections are character- 

45 ized by rigor and shivering, fever, articular pain, muscular pain, sweating, vomitting, dianrhea, eruption and 
erythema and occasionally by hypotension, shock, embolus and bleeding tendency. In many cases, 
however, the bacterial Infection has no specific condition, and a patient witii a serious case of bacterial 
infection is sometimes difficult to diagnose. 

The present invention is also useful for monitoring the diseased condrtion of such a bacterial Infection if 

60 It has to do with the content of TNF In the body fluid. Thus, the present Invention can be applied to not only 
Kawasaki disease and bacterial Infections but also other diseases In which tiie amount of TNF In body fluids 
becomes abnonnal according to changes in, the diseased conditions. Examples of such otiier diseases 
include autoimmune diseases (SLE, rhumatoid arthritis), chronic Inflammatory diseases (sarcoidosis, crohn 
disease), congenital and acquired immunodeficiencies, vascular inflammatory diseases such as des- 

55 seminated intravascular coagulation and versus host disease. 

The present invention provides a method for accurate and rapid detection of an anti-TNF antibody- 
reactive substance in a body fluid taken from a subject using an anti^TNF antibody by immunological assay, 
and a kit therefor* 
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To detect the amount of TNF in the subject sccurateiy is necessary for accurate determination of the 
diseased condition of the subject. If frie detection is delayed, it is UkeJy that the time for applying the resuJts 
of the detection to the hampering of progress of the disease or to the treatment of the disease wil! be 
retarded or lost. One type of the antt-human TNF monoclonal antibody Is described in Japanese Laid-open 
5 Patent Publicatfon No. 208924/1985. The monoclonai antibody described in this patent document binds to 

human TNF and inhibits its activity. The patent document, however, fails to describe to what epitope of * 
human TNF it binds. 

It has been found in accordance with this invention that the use of an anthhuman TNF monoclonal ^ 
antibody having the foliowing characteristics (a) to (c>. ^ 
10 (a) It has the ability to neutralize the cytotoxic effect of human TNF on i^29 cells and the inhibitory 

effect of human TNF on fatty acid metabolism, 

(b) It recognizes epitopes contained in the 68th (G(y) to the 97th (tie) amino acids in the amino acid 
sequence of human TNF. 

(c) It specifically inhibits binding of human TNF to a TNF receptor. 

15 To the best of the l<nowledge of the present inventors, the anti-human TNF monoclonal antibody having 

the characteristics (a) to (c) is novett and has been provided for the first time by the present Invention (this 

monoclonal antibody is abbreviated as "MCA^A** hereinafter)* 

According to this Invention, there is also provided an anti-human TNF monoclonal antibody which 

recognizes epitopes contained in the 7th (TTir) to the 37th (Leu) amino acids in the amino acid sequence of 
20 human TNF {this antibody wili be abbt^vlated as "MCA-B"). iy4CA'*B does not neutralize the cytotoxic effect 

of human TNF on 1929 cells or Its effect of inhibiting fatty acid metabolism. 

According to this inventfont there is further provided an anti*human TNF monoclonai antibody which 

recognizes epitopes contained in the 11 3th (Pro) to the 127th (Glu) amino acids in tfie amino acid sequence 

of human TNF (this antibody will sometimes be abbreviated as "MCA-C"). IWCA-C neither neutralizes the 
25 cytotoxic effect of human TNF on L929 colls nor its effect of inhibiting fatty acid metabolism, it neither 

inhibits binding of human TNF to a TNF receptor. 

MCA-A, MCA-B and MCA-^C are ail novel monoclonal antibodies to human TNF. and can be used as at 

least one antl*TNF antibody in the detection method and the detection kit provided by this invention. MCA<A 

is especially preferably used in view of its binding activity- 
30 Now, the preparation of the above monoclonal antibodies to human TNF and the detection kit will be 

described In detail. 

Preparation of anti-TNF antibody 

35 

(1 ) Preparation of cells for producing anti^TNF antibody 

40 Antibody-producing cells are prepared In accordance with a conventional method by immunizing an 
animal with humswi TNF as an antigen and recovering tiie antibody-producing cells from the animal. Suitable 
animals for use in this method include mice, rats, rabbtts, guinea pigs, goats, horses and bovine. The 
antibody-producing cells may be, for example, spleen ceils, lymph node cells and peripheral blood ceils. 

45 

(2) Preparation of myeloma cells 

There is no particular res^rction on the myeloma cells used in ceil fusion, and ceil lines from many 
so animals such as mice, rats, rabbits and humans can be used. Preferably, the cell lines used should have 
dnjg reslstancet and be such that the unfused myeloma cells cannot survive in a selective medium and only 
hybridoma cells can pn^liferate in it A cell line having resistance to 8-azaguanine Is most commonly used. 
It lacks hypoxanthine-guanine-phosphoribosyl transferase and cannot grow in HAT medium (hypoxanthine- 
aminopterin-thymidine). Preferably, the ceil lines used are of the "non-secreting type". Preferably used are, 
55 for example, p3/XS3-AgaU1(P3U1), P3/X63-Ag,e.5.3, p3/NS1-1-Ag4-1 and Sp2/0-Agi4 derived from murine 
myeloma ceil line M0PO-21t and rat myeloma cells 210 RCY3.Ag 1*2,3, 
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(3) Cell fusion 



Usually. 1 to 5x10=^ myeloma cells and 1 to 5x10^ antibody-producing cells are mixed (usually in a ratio 
5 of from 1:4 to 1:10} in a culture medium, usually Eagle's minimum essential medium (MEM) or Rosewell 
Park Memorial Institute (RPMI}-^1640 medium, and fused In the presence of a fusion promoter preferably 
polyethylene glycol (PEQ) having an average molecular weight of 1000 to 6000, The concentration of PEG 
used is usually 30 to 50 Viruses may also be used as the fusion promoter. 

(4) Selective proliferation of hybridoma cells 



After the cell fusion, the cells are suitably diluted with, for example. RPMI 1640 medium containng 10 
15 % bovine fetal serum, and plated on a microtiter plate at a rate of about 10^ cells per well. A selective 
medium (such as HAT medium) is added to each well, and the cells are cultivated while properly replacing 
the selective medium with a fresh one. if a S-azaguanine^esistant strain is used as the myeloma cells, all 
unfused myeloma cells will die In about 10 days in the HAT medium. Furthermore, since the antibody- 
producing cells are normal cells, they cannot survive for a long time In vitro Accordingly, ceils which grow 
20 after 1 0 to 1 4 days from the start of cultivation are hybridoma cells. 



(6) Screening of antibody-producing hybridoma cells 



Screening of the hybridoma cells may be canied out in a customary manner. For example^ part of the 
supernatant in the well In which the hybridoma cells have grown is sampled and reacted with human TNF or 
fixed human TNF, and then by reaction with a second antibody labelled with, for escample, an enzyme, a 
radroisotDpe, a fluorescent substance, or a light-emitting substance, the amount of labelling Is measured. " 
30 Thus, the presence of an anti*human TNF antibody can be assayed* 



(6) Cloning 

35 

There is a possibility that two or more clone of hybridoma cells will grow in each well. Hence, cloning Is 
carried out, for example, by a limiting dilution method and hybridoma ceils producing a monoclonal 
antibody are obtained. 

40 

(7) Isolation of the antibody 



The purest monoclonal antibody can be obtained from the supernatant obtained by cultivating the 
4s hybridoma cells In a suitable culture medium such as RPMI-1640 medium containing about 10 % of bovine 
fetal seaim. 

To obtain a large quantity of the antibody, a mineral oil such as pristane {2,6, 10,1 4-tetramethy Ipen- 
tadecane) Is intraperltoneaily administered to an animal which Is the same strain as the animal from which 
the myeloma cells have been t^en. Thereafter, the hybridoma cells are administered to the animal and 
50 grown in large quantities In vivo. Ascites tumor is formed in 10 to 18 days after the administration, and the 
antibody is formed in a high concentration in the serum and ascites. 



K i t for detection of human TNF and preparation thereof 

5S 

The monoclonaJ antibodies to human TNF obtained as above are utilized as at least a part of the anl3- 
TNF antibodies used in the detection method and detection kit of the invention. 
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Ln the immunologtea) assay. especiaEJy the sandwich method, two types of antibodies which can bind to 
the target antigen (e.g., protein) are generally used. In the present invention, two types of antibodies are 
likewise used, and the above monoclonai antibody specific for human TNF is used as at least one of the 
two antibodies. The two antibodies may both be monoclonai antibodies wiiich recognize different epitopes 
& of human TNF. Alternatively, one of the antibodies may be a monoclonal antibody to human TNF, and the 
other, an antiserum to human TNF. 

A kit comprising two antibodies to iiuman TNF will now be described. 

An antibody (first antibody) to human TNF is fixed to a suitable insoluble solid carrier (such as a plastic 
container). The antibody so fixed will be referred to as the fixed antibody" hereinafter. The surface of the 

to insoluble solid carrier is then coated with a suitable substance (such as bovine seaim albumin) in order to 
avoid a non-specific binding of an assay sample (e.g.. serum) to be assayed. 

The insoluble solid carrier to which the first antibody is fixed is contacted, and reacted, with the assay 
sample at a predetermined temperature for a predetermined period of time* During this time, the fixed 
antibody (first antibody) binds to TNF in the assay sample. The fixed antibody is then washed witli a 

75 suitable washing solution, and then a solution (e.g., aqueous solution) of an antibody (second antibody) to 
human TNF which antibody rs labelled with a suitable labelling substance is contacted, and reacted, with 
TNF bound to the fixed antibody jn the insoluble solid earner at a predetermined temperature for a 
predetermined period of time. Tine carrier is washed with a suitabfe washing solutioni and then the amount 
of the labelling substance wliicii exists on the insoluble solid earner is measured. From the measured 

20 amount, the amount of TNF in the assay sample can be calculated. 

Thus, the assay kit of this invention is composed mainly of a fixed antibody obtaining by binding a first 
antibody to an tnsoJuble solid carrier and a labelled second antibody. To ufilfze this kit efficiently, 
convenientiy and simply, the kit is constructed by incorporating various supplements besides the anti- 
bodies. The supplements include, for example a dissolving agent for dissolving a solid reagentt a washing 

25 agent for washing the insoluble solid carrier, a substrate for measuring enzyme activrty when an en2^me is 
used as the labelling substance fdr the antibody, and a reaction stopper. These supplements are normally 
used In kits of immunological assay reagents. 

Examples of the insoluble solid carrier used in the assay kit of this invention are polymers such as 
polystyrene, polyethylene, polypropylenet poiyesterSt poiyacrylonitrile, fluorine resins, crosslfnked dextran 

30 and polysaccharides, paper, glass^ metal, agarose and combinations of these. 

The insoluble solid carrier may be in the form of, for example, a tray, a sphere, a fiber, a rod, a dlsc^ a 
receptacle, a cell or a test tube. 

Radioactive substances, enzymes or fiuorescent substances are advantageously used as the labelling 
substances. Examples of the radioactive substances are ^^1, ^^M, ^'^C and ^H. Examples of the enzymes are 

S5 alkaline phosphatase, peroxidase and beta-*D*galactosidase. Examples of the fluorescent substances include 
fluorescein isotiiiocyanale and tetramefhyl rhodamlne isothiocyanate. These are not limitative, and other 
labelling substances which can be applied to Immunological assay may also be used. Adjuvants may also 
be used to increase tiie sensitivity of tiie labelling substances. 

En the detection method and kit of this Invention^ the aforesaid anti-TNF antibodies are used as the first 

40 and second antibodies. Specifically, two types of monoclonal antibodies which will give good results Tn a 
quantitative assay system are selected from tiie monoclonal antibodies produced by the method described 
hereinabove, and used as the first and second antibodies. An anti-human TNF antiserum obtained In a 
customary manner from a mammal may be used as one of the first and second antibodies. 

46 

Brief Oescripition of the Accompanyina Drawings 



Figure 1 shows the binding activity of an anti-TNF monoclonal antibody to TNF; 
BO Figure 2 shows the Inhibiting effect of synthetic peptides D (see Table 2) on the binding of 

monoclonal antibody 1 F12A7 to TNF; 

Figure 3 is a caiibration curve for assaying human TNF; 

Figure 4 shows the results of measurement of the amounts of TNF in a serum sample of a patient of 
Kawasaki disease and a heaJtiiy human subject (TNF): 
ss Figure 5 shows the relation between the serum TNF level and the appearance of coronary 

involvement; and 
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Rgure 6 shows the fever pattern, change of the number of white blood cells (WBC). of the number of 
plateJets (PLT) and of the TNF content In a pattent with Kawasaki disease and the appearance of a diseased 
change In coronary artery* 

The following examples rllustrate the present invention in greater detail. It should be understood 
5 however that the invention Is not limited by these examples* 

EXAMPLE 1 

10 

Preparation of an anti-human TNF monoclonal antibody:- 



Purification of an antigen 

15 

Human TNF used in this invention was prepared by the method described in the earlier application, 
Japanese Patent Application No. 90087/1986 filed on April 21, 1986. 

Specifically, Escherichia coil into which a vector expressing human TNF DNA had been introduced was 
2Q cultivated to induce production of human TNF protein. After harvesting, the E, coH ceils were ruptured by 
ultrasonrcation. The resulting suspension was purified by column chromatography on DEAE-Sepharose by 
the method of Shirai at ai. [T. Shirai, Nature. 313, 830 (1985)]. The coarsely purified product contained 
about 30 % of TNF. 

I 

25 

Immunization of a mouse with human TNF 



An emuislon of the above TNF fraction (50 to 100 micrograms) formed wfth complete Freund's adjuvant 
30 was administered to male SaJb/c mice at 2-week intervaJs, Four days after the final immunization, the spleen 
was taJcen out for ceh fusion. 



Cell fusion 

36 

Ceil fusion was carried out In a customary manner. Using a mesh, a cell suspension was prepared from 
the spleen asepticaily taken out from the immunized animal. The cell suspension was washed three times 
with RPMI-1640 medium, and then mixed with murine myeloma cells, P3/X63-AgfiU1 (P3U1 for short) [see 

40 D. E. Yelton et ai.. Current Topics rn Microbiology and Immunology, 81, 1 (1978)] In a mixing ratio of from 
about 1:1 to 5:1, and then centrifuged. 1 ml of an HPMI-1640 solution of 50 % polyethylene glycol 1540 
was gradually added. The centrifuge tube was slowly stin-ed for 1 minute to effect cell fusion , Furthermore, 
RPMh1640 medium was gradually added over an extended period of time to a'finai volume of 10 mi. After 
centrlfugation. the pellets were suspended in RPMM640 meidum containing 10 % bovine fetal serum so 

46 that the number of the myeloma cells was 5 to 10x10^ cells/OJ mL The suspension was plated on a 96-well 
microtiter plate (Costar) at a rate of 0.1 ml per welL 

One day later, HAT medium was added at a rate of 0.1 ml per well, and thereafter^ half of the medium 
was replaced by HAT medium at suitable time (day) intervals* On the 5th day and onward the growth of 
hybridoma cells was observed in some wells, and In two weeks^ the hybrldoma cells proliferated in almost 

so all wells. 



Screening and cloning of antibody-producing ceils 

56 

0.1 mi of the culture supernatant was taken from the well where the hybrfdoma cells grow, and 
incubated with human TNF fixed to an immunoassay plate (Titertek), and the antibody which bound to 
human TNF were detected. With a probability of about 40 %. there were obsen/ed wells in which antibodies 
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having binding activity to human TNF were secreted. Only those hybridonna ceils which secreted antibodies 
having high binding activity to human TNF were selected, piated at a density of one cell per weli. and 
cioned by the limiting dilution method. From the clones obtained, 93 clones were selected and cultivated in 
RPMI-1640 containing 10 % bovine fetal serum while increasing the scale from a 96-well ptate, a 24-weII 

5 plate, 6*we[l plate and finaliy 25 cm^ flask. The culture supernatants were collected. 

Each of the supernatants were mixed witii human TNF solution (1000 units/ml) and Fncubated at 37 »C 
for 1 hour and then subjected to evaluation of TNF activity using L929 ceiis. Eleven clones having the high 
ability to neutralize TNF activity (9C4G5. 8E6Q6, 10B7E11, 11D7G4, 8E6C6, 2BaH10, dC4A9, 8E607. 
1G7D3, 8E6G4, 10B7C6) and 5 clones having the high ability to bind to TNF but hardly any ability to 

1Q neutralize TNF activity (9E8G7, 1A10D4, 1F12A7. 1F12A9, P4B4D5) were selected- 



Purification of m^^ 

The above 18 clones were further cultivated on an Increased scale using RPM1'-1640 medium containing 
10 % bovine fetal serum, and about 500 ml to 10 liters of the culture supernatants were collected. The 
supernatants were stirred with 50 % saturated ammonium sulfate at 4 *C for about 1 hour, and then 
centrifuged at tO^OOOG for 30 minutes. The pellets were dissolved in a small amount of deionized water and 
20 dialyzed against 0.1 M phosphate buffer (pH 8.0). The solution was charged on a protein A Sepharose 
(Pharmacia) column and the adsorbed monoclonal antibodies were elutsd witii 0,1 M citrate buffer (pH 5.0 or 
3.0). The eluates were neutralized with sodium hydroxide and then concentrated by a membrane filter 
(Amlcon YM-1 0). The buffer was replaced by 0.1 M phosphate buffer (pH 6.0) to form solutions of purified 
monoclonal antibodies. 

25 

EXAMPLE 2 



3o OeterminatEon of the ability to specifically recognize TNF> 



The above coarsely purified TNF and purified TNF were electrophorezed on SDS-PAQ PLATE 10/20 
(Daiichi Chemical Co., Ltd.)* and tiien blotted on a nltn^cellulose fitter in a blotting buffer (20 mM Tris, 150 

35 mM glycine and 20% methanol). The nitrocellulose filter was shaken at room temperature for 1 to 2 hours in 
a buffer (20 mM Tris, 500 mM NaCI) containing 3 % gelatin. The buffer was then replaced by a buffer 
containing 2 micrograms/ml of the purffied antibody and 1 % gelatin, and the nitrocellulose filter was shai<en 
overnight at room temperature. The nitrocellulose filter was washed three times with a washing solution (20 
mM TrISt 500 mM NaCl and 0.05 % Tween 20). Goat anti-mouse IgO^HRP complex (Bio-Rad Company) 

40 was diluted witii a buffer containing 1 % gelatin to the dilution ratio specified by the manufacturer, and the 
nitrocellulose filter was shaken in this solution at room temperature for 1 to 2 hours, then washed tiiree 
times with the aforesaid washing solution and then with a washing solution not containing Tween 20. and 
then colored with HHP Development Reagent (Blo-Rad Company). The results obtained by using 1F12A7 
as tiie purified antibody are shown in Rgure 1. It is clearly seen from this figure that 1F12A7 bound both to 

46 the coarsely purifed TNF and the purified TNF and tiius has the ability to specificaily binding to TNF. 

By tiie same procedure, it was confinned that antibodies 9C4Q5, 8E6B6, 10B7E11. 1107G4, 8E6C6, 
2B2H10, 9C4A9. 8E607. 167D3, 8E6Q4, 10B7C6. QESGT, 1A1004, 1F12A9 and P4B405 have the ability to 
speciffcaliy binding to TNF. 

so 

EXAMPLE 3 



Study of the ability to neutralize the TNF's effect of inhibiting fatty acid metabolism:-' 

55 

Mouse fibroblast cells were confluentiy proliferated and then subjected to induction of differentiation for 
two days in LMDMEM medium containing 10 % bovine fetal serum and 115 micrograms/ml of MIX (3-* 



8 



0 288 088 



isobutyl-methyhxanthine), 395 ng/ml of DEX (dexamethasane) and 10 micrograms/ml of INS (bovine 
insulin) to differentiate me cells into fat cells. Two days after the induction, the culture medium was 
replaced by a differentiation maintaining medium (LMDMEM medrum containing 10 % bovine fetal serum 
and 50 ng/ml of INS), and a sample was added l to 2 hours later. The sample was TNF added to attain a 

5 final concentration of 47 ng/mi, or a product obtained by mixing TNF and an anti-TNF antibody in a molar 
ratio of 1:1 and incubating the mixture at room temperature for 1 hour which was added so as to attain a 
TNF concentration of 47 ng/mL After adding the sample, the mixture was incubated at 37 "C for 4 hours, 
and then heparin was added so as to attain a final concentration of lOU/mL The incubation was carried out 
further for 1 hour. After the incubation, the supernatant was taken out and the apoprotein lipase activity in 

70 the supernatant was measured by reacting it with ^H<iabelied triolein as a substrate* The results are shown 
in Table 1 below. It is evident from Table 1 that the anti-TNF antibody which can neutralize the cytotoxic 
effect of TNF on L929 also neutralize the action of TNF to inhibit fatty acid metabolism of 3T3-L1 fat cells. It 
is also clearly seen from the table that the anti*TNF antibodies which do not neutralize the cytotoxic effect 
of TNF do not neutralize the action of TNF to inhibit fatty acid metabolism of 3T3-L1 fat cells. 

;5 
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Table 1 



Ability of neutralizing 
inhibition of LPL activity (%) 



100 
67 
31 
34 



0 
0 
0 
0 
0 



EXAMPLE 4 



50 



Identification of specific epitopes:- 



55 



Many peptide fragments having the amino acid sequence of TNF indicated in Table 2 were synthesized 
using peptide synthesizer 430A of Applied Bio System Inc. on the basis of the amino acrd sequence of a 
known TNF. After the synthesis, the peptide fragments were dissociated from a supporting resinous 
structure by treatment with hydrogen fluoride, and subjected to inverse-phase column chromatography to 
determine their purities and as required, purified. The peptide fragments having a sufncient degree of 
purification were used in the experiment. 
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Each purified peptide fragmerift (0*5 to 1 mg/mi} was aiiowed to stand ovenight at 4 on an 
immunoassay pEate (Titertek) and fixed. The plate was washed three times with a washing solution 
contammg 0.5 % bovine semm albumin (20 mM phosphate buffer, 0.1 36M NaCl, 0.05 % Tween 20, 0.2 % 
NaNs). Then, a buffer containing 1 % bovine serum albumin (20 mM phosphate buffer. 0.1 35M NaCI, 0.2 % 

s NaNs) was added, ancf the plate was left to stand at room temperature for l to 2 hours- The plate was tiien 
washed three times with the aforesaid washing solution. The purified anti-TNF antibody was added and 
reacted at room temperature for 1 to 2 hours. The plate was washed three times with the aforesaid washing 
solutlonr. and goat-antimouse IgG-conjugated alkaline phosphatase was added, and the plate was further left 
to stand at room temperature for 1 to 2 hours. The plate was washed with the aforesaid washing solution 

10 and p^nitrophenyi phosphate, disodiumt a substrate for the alkaline phosphatase, was added in a concentra' 
f(on of 1 mg/mL Changes in absorbance per minute at a wavelength of 405 nm were measured by an ELISA 
analyzer (ETY<86 supplied by Toyo Sokki K, K.). 

The reactivity of the antibodies with various peptides was examined by the above method, and the 
antibodies showed the binding activity shown in Table 3. It was found that the antibodies capable of 

75 neutralizing TNF activity specifically bind to a peptide having the following sequence which correspond to 
the 68th to the 97lti of the amino acid sequence of TNF. 

NH2-Gly Cys Pro Ser Thr Vai Leu IjSu Thr His Thr lie Ser Arg lie Ala Va} Ser Tyr Gin Thr Lys Val Asn Leu 
Leu Ser Ala lle-COOH. 

20 

The three antibodies incapable of neutraPfzing the activity of TNF (1F12A7, 1F12A9, 9E8G7) bound to 
the synthetic peptide fragments D and J in Table 2, and thus specifically recognize epitopes contained In 
the It 3th to the 127th amino acid in the amino add sequence of human tumor necrosis factor and which is 
common to the peptides D and J. 

25 

NH2-Pro Trp Tyr Glu Pro lie Tyr Leu Gly Gly Val Phe Gin Leu Glu-COOH. 

One antibody (1A10D4) incapable of neutralizing the activity of TNF specifically bound to a peptide 
having the following sequence corresponding to the 7th to the 37th amino adds in tiie amino acid sequence 
30 Of TNF, 

NH2'Thr Pro Ser Asp Lys Pro Vai Ala I4is Val Val Ala Asn Pro Gin Ala Glu Gly Gin Leu Gin Trp Leu Asn 
Arg Arg Ala Asn Ata Leu l^u-COOIH. 

35 

Table 2 



40 Synthetic Peptides 



A. H2N-Thr Pro Ser Asp Lys Pro Val Ala iHis Val Vai Ala Asn Pro Gin Ala Glu Gly Gin Leu Gin Trp 
Leu Asn Arg Arg Ala Asn Ala Ijeu Leu-COOH 
45 B. HzN'Ala Asn Gly Vai Glu Ijqu Arg Asp Asn Gin Leu Val Vat Pro Ser Giu Gly Leu Tyr Leu lie Tyr 

Ser Gin Vai Leu Phe Lys Gly Gln-COOH 

C. H2N-Qly Cys Pro Ser Thr His Val Leu Leu Thr His Thr He Ser Arg He Ala Val Ser Tyr Gin Thr Lys 
VaJ Asn Leu Leu Ser Ala lie-COOH 

D. H2N-Lys Ser Pro Cys Gin Arg Giu Thr Pro Glu Gly Ala Glu Ala Lys Pro Trp Tyr Glu Pro lie Tyr 
50 Leu Gly Giy Vai Phe Gin Leu Glu-COOH 

E. HzN-Lys Gly Asp Arg Leu Ser Ala Glu lie Asn Arg Pro Asp Tyr Leu Asp Phe Ala Glu Ser Gly Gin 
Vai Tyr Phe Gly lie He Ala Leu-COOM 

F. H2N-Aia Asn Ala Ijeu Leu Ala Asn Gly Val Glu Lau Arg Asp Asn Gin Leu Vai-COOH 
Q. H2N-Gln Val Leu Phe Lys Giy Gin Gly Cys Pro Ser Thr His Val-COOK 

55 H2N-Ser Thr His Val Leu Leu Thr His Thr lie Ser Arg lie Ala Val Ser-COOH 

L H2N-lle Ala Val Ser Tyr Qln Thr Lys Val Asn Leu Leu Ser Ala He Lys Ser Pro Cys Gin Arg Glu Thr 
Pro Glu Gly Ala Giu Ala Lys-COOH 
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J. H2N-Pro Trp Tyr Glu Pro lie Tyr Leu Qly Gly Val Phe Gin Leu Qlu Lys Gly Asp Arg Leu Ser Ala 
Qlu lEe Asn Arg Pro Asp Tyr Leu-COOH 
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The numerate show the enzyme activity (AOO^os/mjn) of the bound labelled antibodies. N.O. indcates 
that no measurement was done* 

To determrne the epitopes of TNF to which the anbltodies were bound, the jfoliowing experiment was 
conducted. 
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The purified peptide fragment (1 microgram/ml} was allowed to stand ovenight at 4 on an 
immunoassay piate (Titertek) and fixed. The piate was washed three times with a washing solution 
containing 0.5 % bovine seaim albumin (20 mM phosphate buffer » Q.ISSM NaCU 0-05 % Tween 20, 0.2 % 
NaNa). Then, a buffer containing 1 % bovine senjm albumin (20 mM phosphate buffer, 0.135M NaCJ, 0*2 % 

5 NaNa) was added, and the plate was ieft to stand at room temperature for 1 to 2 hours. The piate was then 
washed three times with the aforesaid washing solution. A mixture of. the purified antl-TNF antibody and the 
synthetic peptide, which had been pre^-incu bated at 37 for 1 hour, was added and reacted at room 
temperature for 1 to 2 hours. The piate was washed three times wrth the aforesaid washing solution, and 
goat'ant9*mouse IgG^conjugated alkaline phosphatase was added, and the piate was further left to stand at 

70 room temperature for 1 to 2 hours. The plate was washed with the aforesaid washing solution and p- 
nitrophenyi phosphatSt disodium, a substrata for the allcaline phosphatase, was added in a concentration of 
1 mg/mL Changes in absorbance per minute at a wavelength of 405 nm were measured by an ELISA 
analyzer (ETY-86 supplied by Toyo Sokici K. K). 

Rgure 2 shows that the synthetic peptide O (see Table 2) inhibits the binding of the monoclonal 

IS antibody 1F12A7 depending upon the dose. The ratio of the antibody bound to THF In the presence of the 
peptide Is shown in Figure 2 with the amount of the antibody bound to TNF in the absence of the synthetic 
peptfde being taken as 100 %, The results demonstrate that the monoclonal antibody 1F12A7 bound to a 
portion containing the 98th Lys to the 1 27th Glu of the amino acid sequence of TNF. 

20 

EXAMPLE 5 



Effect of antibodies on the binding of TNF to TNF recepton- 

25 

Using TNF having ^^1 introduced thereinto by enzymobeads (Bio-Rad) (specific radioactivity 1.2x10^° 
cpm/mg protein), the effect of the antl-TNF antibody on the binding of l-TNF to the TNF receptor on 
U929 cells. The L929 cells (3x10^ cells) were seeded in a dish and incubated at 37 *C for 4 hours. The 

30 supernatant was discarded, and a sample obtained by pre-incubating ^^sj.jNp (g-j rig/ml} or *^ l-TNF (51 
ng/ml) and anti-'TNF antibody (5.1 micrograms/ml) at room temperature for 1 hour was added to the ceils. 
On the other hand, to determine the specific binding to the receptor, non*labeMed TNF was added to the 
sample In an amount 100 times as large as the sample was added to the 1j929 cells* and the mixture was 
incubated at 37 for 2 hours. The cells were collected by a scraper and washed twice with a culture 

3S medium (Eagle medium containing 5 % bovine fetal serum) by a centrlfuging operation* Then, the 
radioactrvity of ^^1 contained In the celts was measured. As an example of the results. Table 4 below shows 
the results obtained when anti*TNF antibody 11D7G4 capable of neutralizing tiio activity of TNF was used- 
The results clearly show that the anti-TNF antibody 1 1 D7G4 specif icaily inhibits tiie binding of TNF to the 
TNF receptor. 

4a Table 4 also show the results obtained witii 1F12A7 incapable of neutralizing the activity of TNF and 
10B7E11 capable of Inhibiting the binding of TNF to the TNF receptor These results demonstrate that tine 
anti-TNF antibody 1F12A7 which recognizes epitopes Including the 113th to the 127th amino acids of the 
amino acid sequence of TNF does not at ail Inhibit the binding of TNF to the TNF receptor. 

45 



50 



65 



12 



0 288 088 



Table 4 



$ 


Treatment 


Count (cpm) of the specific 
binding to 1.929 cells 


70 


^^^I-TNF (51 ng/ml) 


844*0 + 151.0 


IS 


125 

I— TNP (51 na/ml) 

+ 

11D7G4 (5.1 g/ml) 


0 + 48.2 


20 


^^^I-THP <51 ng/ml) 


- } 






-18.5 4- 155.6 


2S 


10B7B11 (5.1 g/ml) 






125 

I-THP (51 na/ml) 


■f ■ 


30 


+ 

1F12A7 (5.1 g/ml) 


860 + 24.4 


35 


^^^I-THF (51 ng/ml) 






+ 


837.2 + 72.2 


4Q 


mouse ZgG (5.1 g/nl) 





EXAMPLE 6 

45 

Preparation of a calibration curve> 



The monoclonaJ antibody "110704" produced in Example 1 was fixed to an insoiuble carrier 
50 (Immunoassay plate) as shown below and used as an antibody in this example. The monoclonal antibody 
''9C4GS'' was (abetled with alkaline phosphatase (a product of Sigma Co*) derived from bovine pancreas 
and used as a second antibody. 

Monoclonal antibody {11D7G4) in a concentration of 15 micrograms/ml was [eft to stand overnight at 4 
*C on an Immunoassay plate (Utertek) and fixed. The plate was washed three times with a washing solution 
55 containing 0.5 % bovine serum albumin (20 mM phosphate buffer, 0.1 36M NaCl, 0.05 % Tween 20, 0,2 % 
NaNs). Then, a buffer containing 1 % bovine serum albumin (20 mM phosphate buffer, 0.1 35M MaCI, 0.2 % 
NaN3) was added, and the plate was left to stand at room temperature for 1 hour. It was washed three times 
with the above washing solution, and then human TNF In various concentrations was added, and reacted at 
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room temperature for 1 hour. The plate was washed three times with the above washing soiutlorir and the 
second antibody (9C4Q5) labelled with alkaline phosphatase was added and reacted at room temperature 
for 1 hour. The plate was washed with the above washing solution, and p^nltrophenyl phosphate, disodium, 
a substrate for the alkaline phosphatase, was added in a conoentration of 1 mg/mi. Changes in absorbance 
5 per minute at a wavelength of 405 nm were measured by an ELIZA analyzer (ETY-96). The results are 
shown in Figure 3, From this figure, the amount of human TNF can be easily measured by enzyme-linked 
immunosorbent assay using a monoclonal antibodyt which specifically recognizes human TNF. in accor^ 
dance with the sandwich technique. 

10 

EXAMPLE 7 



Measurement of TNF in the semm of a Kawasaki disease patient:- 

16 

Serum taken from a patient of Kawasaki disease* and as controls the serum of a normal healthy person 
and the serum of a patient of another disease were each diluted to 2 to 10 times with a phosphate buffer 
(20 mM phosphate buffer, 0.1 35M NaCl, pH 7.2} and used as antigens. The amount of TNF in these 
20 samples was measured by the sandwich method described in Example 6. Calibration curves used were 
prepared simultaneously under ^e same conditions. 

The results are shown in Rgure 4. TNF was detected from the serum samples of 21 patients (40 %) out 
of 30 patients. As shown In Figure 5, the detection of TNF is significantly related to the occunrence of a 
diseased change in coronary artery. As Figure 6 shows, TNF was well detected in the acute stage of a 
25 patient with great severity. 

Measurement of the amount of TNF by using the detection kit of this invention is very effective for 
diagnosing Kawasaki disease arid analysing Its condition, especially for the anticipatory diagnosis of the 
occurrence of a diseased condition In the coronary artery, 

30 

EXAI^PLE 8 



Measurement of TNF In the serum of a patient with a bacterial Infectlon:- 

The serum of a patient of sepsis from Krebsrella and as controls, the serum of a normal healthy person 
and the serum of a patient of another disease were each diluted to 2 to 10 times with a phosphate buf^r 
(20 mM phosphate buffer, 0.1 35M NaCU pH 7.2) and the concentration of TNF in it was measured. The 
40 amount of TNF in the serum samples was measured by the sandwich method described in Example 6. 
Calibration curves used were prepared simultaneously under the same conditions. The results are summa- 
rized in Table 5. 

The results demonstrate that the amount of TNF In the serum of the patient correlates very weil with the 
amount of white blood cellSt the number of platelets, and changes in the amount of C reactive protein, and 
45 the severity of the infection Is highly related to the amount of TNF. Accordingly, measurement of TNF by 
using the detection kit of the invention is very effective for diagnosing bacterial infections and analysing tiie 
diseased conditions* 
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Table 5 



10 


Sampls 

No 


Conoent- 
cation 
o£ TIF 
(Q/ml} 


Nbnber of 
white 

blood cells 
(pec 


NkJinber of 
platelets 


C reactive 
protein 


Case 




1 


108 


not 

measured 


not 

measured 


not 


sepsis 


IS 


2 


250 


27700 


1.8 


measured 
22.2 


sepsis 




3 


75 


21800 


0.6 


19.7 


sepsis 


20 


4 


not 

detected 


14800 


1*7 




sepsis 




5 


ditto 


16200 


U.5 


not 


sepsis 


2S 


6 


ditto 


9300 


36.0 


detected 
not 

detected 


s^sis 


30 


7 


ditto 


not 

measuced 


not 

measured 


not 

measured 


nonnal 

healthy 

person 



36 

Claims 

1. A method of determination of the diseased condition of a subject which comprises detecting a 
substance reactive with an anti-tumor necrosis factor antibody from a body fluid taken from the subject by 
an immunological assay using the anti^tumor necrosis factor antibody. 

2. The method of claim 1 wherein the antE-tumor necrosis factor antibody is an anti-human tijmor 
necrosis factor monocional antibody. 

3. The method of claim 2 wherein the anti-human tumor necrosis factor monoclonal antibody is 
characterized by 

45 (a) having the abiiiiy to neutralize the cytotoxic effect of human tumor necrosis factor on L929 ceils 

and the mhibitory effect of human tumor necrosis Factor on fatty acid metabolism, 

(b) recognizing epitopes contained in the 68th (QJy) to tiie 97tii (He) amino acids in tiie amino acid 
sequence of human tumor necrosis factor, and 

(c) specifically Inhibiting binding of human tumor necrosis factor to a tumor necrosis factor receptor. 

4. The method of claim 1 wherein the subject Is a patient with Kawasaki disease* 

5. The method of claim 1 wherein the subject is a patient with a bacterial infection, 
6* The method of claim 1 wherein tiie immunological assay is the sandwich method. 

7. The rtiethod of claim 1 wherein the body fluid is serum or plasma taicen from the subject. 

8. An anti-human TNF monoclonal antibody which has the ability to neutralize the cytotoxic effect of 
human tumor necrosis factor on L929 cells. 

9* The monoclona) antibody of claim 8 which can neutralize the inhibitory effect of human tumor 
necrosis factor on fatty acid metabolism. 
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10. The monocional antibody of claim 8 which recognrzes epitopes contained m the 68th to the 97th 
amino acids in the amino acid sequence of human tumor necrosis factor. 

1 1 . The monoclonal antibody of claim 8 which specificaliy inhibits binding of human tumor necrosis 
factor to a tumor necrosis factor receptor. 

5 12. An anti-human tumor necrosfs factor monoclonal antibody which recognrzes epitopes contained In 
the 7th to the 37th amino acids In the amino acid sequence of human tumor necrosis factor, 

13. The monoclonal antibody of claim 12 which does not neutralize the cytotodc effect of human tumor 
necrosis factor on L929 ceils. s 

14. The monoclonal antibody of claim 12 which does not neutralize the inhibitory effect of human tumor 
10 necrosis factor on fatty add metabolrsm. 

15. An anti-human tumor necrosis factor monoclonal antibody which recognizes epitopes contained in 
the 11 3th to the 127th amino acids in the amino acid sequence of human tumor necrosis factor. 

16. The monoclonal antibody of claim 15 which does not neutralize the cytotoxic effect of human tumor 
necrosis factor on L929 cells. 

, fs .17. The monoclonal antibody of claim 15 which does not neutralize the inhibitory effect of human tumor 
necrosis factor on fatty acid metabolism. 

18. The monoclonal antibody of claim 15 which does not inhibit binding of human tumor necrosis factor 
to a tumor necrosis factor receptor. 

1 9. A detection icrt for determination of the diseased condition of a subject by detecting a substance 
2o reactive with an anti-tumor necrosis factor antibody from a body fluid taken from the subject, sard kit 

comprising a first anti-tumor necrosis factor antibody, a second anti-tumor necrosis factor antibody and an 
insoluble solid carrier, one of the first and second antibodies being fixed to the solid carrier. 

20. The detection kit of claim 19 wherein at least one of tiie first and second antibodies is an anti- 
human tumor necrosis factor monoclonal antibody. 

25 21. The detection kit of claim 19 wherein at least one of the first and second antibodies is an anti- 
human tumor necrosis factor monoclonal antibody which can neutralize the cytotoxic effect of human tomor 
necrosis factor on Lg29 cells. 

22. The detection kit of claim 19 which is for determination of the diseased condition of Kawasaki 
disease. 

30 . • 
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FIG. 3 
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FIG. 4 
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